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above normal, the chances being nearly 8 out of 10. The 
indicated average of the next three months is about 70.7', 
which is 0.7' above normal. 

Fill this apply  elsewhere ?-The percentage of fre- 
quency that warm Junes are followed by dry Julys has 
been worked out for near-b States. These ercenta. cs 

diana the chances of verification are better than '7 out of 
10, but outside of this the percentage diminishes in regu- 
lar zones. The verification is somewhat greater by State 
areas than by individual stat,ions. 

Practical u.p 2icationa.-When the end of a cool June 

weather goods, such ft9 palm beach suits, straw hats, 
bathing suits, electric fans, ice cream, soft drinks, etc,. 
the merchant wonders if June is a sample of the rest of 
the season. He could be advised that the chances were 
better than 7 out of 10 that July and also the next three 
months would average below normal in temperature. He 
could than take steps to unload stocks or contract rather 
than ex and his business. His policies and the charact,er 
of his a B vertising would be entirely different. Or if June 
is wa.rm, warm weat,lier enter rises, such as bathing 

could put on full speed ahead with the assurance t,hat 
they had nearly 8 chances out of 10 of having a good run 
of business in the next three iiiont.hs. 

Sarle has shown that the merchantability of Iowa corn 
is more lar ely determined by June temperature than by 

assert that very little of the corn will be frosted or 

appear on the small map, 8igure 4. From P owa to K n- 

has been reac 7l ed without business activity in warin 

beaches, amusement pa.&, anc P wa ter-fron t rea.1 estate, 

any other 7 actor. If June is wirni, it, is almost safe to 

immature. There is almost no correlation between 
merchantability ancl date of first killin frost in autumn, 

advantage gained, in June. 
The relationship between June temperature and corn 

vicld is coni licated by so many factors that it can not 

can be separated and measured, as this writer hopes to 
show in a future paper. I t  is sufficient to say at  this 
t.inic t,hat a warm June produces 1usuria.nt corn plants 
that are rated tbt a hi h percent.age condition by crop 

is not a fault in the st,ructure of t.he plants, but is almost 
wholly due to t,he fact that inore than 8 times out of 10 
a warn1 June is followed by a dry July, and if dry it is 
most likelv hot, as was shown in the first part of this 
paper. This cuts the yield but improves the mer- 
chantability as n rule. 

Other eorre7ations.--PJo other such large, simple cor- 
relations hare been found, though nearly 300 have been 
worked out by conipu tin-nmchine methods. In  a 
general way a re ression formula coming from a cor- 

much better than guess work, yet by the method of 
pa.rtia1 correlation the indications of several previous 
iiiont,hs make it possible to say with an accuracy much 
better than less work whether or not the month 'ust 

normal. 

strange a.s this may seem, for the real f anlage is done, or 

be expressed f y siinple coimlation. However, the factors 

reporters on July 1.  If hat happens to the corn later on 

relation sinaller t P 1an f0.30 will not give a prediction 

ahead will f? e drier, wetter, warmer, or cooler t ll an 

3 "Correlation and Mwhine Calculation " Wallace and Snedecor Iowa State College 
cd  .4griculturr and Mcchnnic Arts. Official Publication, Vol. 23: No.>% January 28,1825. 

A NEW METHOD OF CHARTING STORM FREQUENCY 

BY KEITH J<ELGEY 

[Grand Central Terminal, Now York City1 

"lie usual method employed by meteorologists to 
indicate graphically the storminess of a given area is to 
plot on a map the number of cyclone centers crossin 

points o? equal st.orminess. This method has serernl 
disadvantages : 

The area of a 5' square in the vicinity of Tampa is, 
roughly, 30 per cent, or 24,000 square miles greater than 
the area of one near Duluth. 

-4 chart of isoclones on this ha.& is thus rlistortecl 
in favor of the - southerly latit,udes in the Northern 
Hemisphere. 

".The number of barometric minimn per monlh pa.ssing 
t.hrough the 5' square surrounding Du1ut.h " docs not 
convey tis clear a conception of condit.ions as does'. the 
more rnt'ional and apposi!e csppxsion, 
" tho number of barometric minima per 
mont.11 Rassing within 200 miles of 
Dulu th . 

A cyclone cutting the corner of the 5' 
square surrounding Dulntli is count,rd 
for tha.t city, whilc one moving due 
eastward 30 miles closer (b ,  fig. 1) or 
one pa,ssing due southward 55 miles 
closer (c, fig. 1) woulcl not bc so 

The 5' s uare is too large a unit t.o 

11 miit of area that. does not involve these object,ions is 
The shr-lpe of this unit! 

each 5' s uare in that area and then t.0 draw lines throug a 

cmnted. FIG. 1 

allow the c % art to show to any considerable degree the 
effect of land and water areits upon cyclone paths. 

ti. circle 400 miles in tliami*trr. 
- __ . . - . 

6 Contraction of ismyclone. 

gives eclual weight to each st.orm re adless of it,s direc- 
tion of travel or its latitude, while t f e size of the unit is 
such that sufficient data for good interpolation for an 
area the size of the United States are obtained. 

The accompanying isoclonic chart mas pre ared using 
a circle of 400 miles diameter RS the unit. T I  e isoclones 
give the average number of cyclones passing within 200 
miles of a given locality during the month of January. 
The necessary data were oht,ained from the track charts 
of t,he MONTHLY WEATHER REVIEW for the 40 Januarys, 
1893 to 1921. 

Tangent circlm of 200 mile radius were carcfully drawn. 
on slieebs of onion-skin paper t.he size of the track charts. 
1,atitude and longitudc register niarks were drawn on 
these sheet.s so that when each was oriented on a track 
chart t,he centers of the tangent. circles would be in the 
same geograpliicd localities in every csse. Cyclone track 
c1iart.s from 1885 to 1890 were on such a pro ection as to 

charts of other years. 
One such prepared sheet of onion-skin paper was 

t,lien cli ped mt.o a cyclone chart with precise adjust- 
nwnt oP the. register marks. Nest taking each storm 
t,rwck in order by number, n.ll the c.yclones were followed 
t~cross t,he chart, a clot bein laced within each circle 
crossed by the storm path. !&is same onion-skin sheet 
was used for 10 Januarys and when all the storm tracks 
of those 10 mont.lis were checked off the dots in each 
circle were t.ot.:iled. 

Z J p n  the completion of four of these circled charts 
t,hc figures in corresponding circles were added and the 
tohls diritlecl by 4:) giving t.he average number of paths 

necessitat,e t.he use of ellipses to represent t il e circles of 
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crossing each circle during the month of Januar or in 
other words the number of c clones passing witiin 200 

These average figures were then plotted upon a blank 
map a t  the centers of their corresponding circles. By 
interpolation, isoclones were drawn permitting values to 
be read for localities other than those at  the centers of 
t.he construction circles. 

Both individually and in comparison with others this 
isoclonic chart shows several interesting facts. 

The influence of land and water on the place-frequency 
of storms is ap arent from the shapes of the isoclones. 

trend of the isoclones is dstorted by the prevalence of 
stagnant HIGHS in the dry, cold Plateau Region. That 
the ma'ority of the North Pacific LOWS are forced to 

east until the Rocky Mountains are crossed before turn- 
ina southeastward, is lainly indicated by the chart. 

f n  the lee of the Zockies the origin of the Colorado 
mws is evidenced by a well defined isoclonic masimum. 
The source of Texas LOWS is likewise clearly indicated. 

The marked southerly trend of the isoclones in the 
Mississippi Valley is probably due to a number of causes, 

miles of the centera of the circ s es. 

In  the Paci B c Coast Region the normal southeasterly 

enter t I! e continent at high latitudes and to move due 

such as increased moisture supply, flnt topography, and 
the closing together of the aths of South Pacific, Colo- 
rado, and Texas LOWS. &e high maximum over the 
Great Lakes is due again chiefly to moisture supply, 
flat topoaraphy, the confluence of many storm paths, 
and, in aadition, to the southward pressing effect of the 

HIGH. 
A minor juncture of storm paths is marked by an 

isoclonic maximum off Newfoundland. 
The steep gradient between Hudson Bay and the 

Great Lakes is probably more apparent than real. The 
use of Canadian Weather Service maps would no doubt 
have modified the chart in that locality. 

In  conclusion it may be pointed out that this type of 
chart, as well as being of general climatic interest, is of 
particular value, due to its construction, in investi ations 
of the effects of cyclonic frequency upon healk and 
human efficiency. 

CORRELATION IN SEASONAL VARIATIONS OF WEATHER-A FURTHER STUDY O F  WORLD WEATHER 'I 

By GILBERT T. WALKER 

[Abstractetl by A. J. Henry] 

This paper is a continuation of the series, Correlation 
in Seasonal Variations of Weather, begun in Part I V  
of volume 24 of the Indian Meteorolo ical Memoirs. In  

liminary study of the relationships between 17 centers of 
action of which 15 were centers for pressure and 2 for 
rainfall. 

Since the publication of the memoir just mentioned the 
survey of the relationships has been carried a step 
farther, and the author now presents data of relationshi s 

data were a plicable only to summer anzwinter. 
The num ! er of years of data for the several centeis 

of action is roughly 43 for the great majority of centers 
and but about 20 for Samoa and Alaska. In  discussing 
the significance of correlation coefficients derived from 
records varying in length as indicated it is ointed out 

'on random data would be 0.151 and 0.103 for the lnng 
and short series, res ectively. 

In  the Alaska or E amoa tables there will be found in 
the column for conteniporary quarters 17 coefficients with 
other centers based on data of about 20 years; so that 

that paper Doctor Walker presented t a e results of a pre- 

for the entire vear, whereas in the earlier ublicat>ion t R e 

that the probable value of a correlation coe fR cient based 

7 Calrutta, Indian Metcorologird Memoirs, 24. Part IS ,  pp. 275-332. 

the probable value of the greatest of 17 randoin coeffi- 
rient.s is 0.151 ~3.04 or 0.459.8 

Two tables are presented in which the probability of n 
number of random coefficients exceeding certnin limiting 
values (0.459 in the longer series and 0.305 in the shorter) 
is given. From these tables it is concluded that the prob- 
ability of a random coefficient diminishes rapidly with 
growth in it,s size. It follows therefore for the short- 

eriod records of Alnska and Samoa that tliough it is tis 
h e l y  as not, that one of t.he random coefic1ent.s will 
exceed 0.46 there is a cha.nce of only about, 1 in 3 of the 
greatmest esceeding 0.5, 1 in 5 esceeding 0.55, 1 in 9 of 
exceeding 0.0, and 1 in 34 of esceeding 0.7. For the long 
record st,ations this feature is still more pronounc.cd, the 
chance of one coefficient esceeding 0.6 is only 1 in 380 
times. 

The so-called centers of action of greatest int.erest to 
Nnrth American met.eorolo ists are, perhaps, those of 

full tables of correlation coefficients between these centers 
and other distant centers as worked out b v  Doctor 
Walker are presented below. Doctor Walker's coninlent 
upon each table is Jso reproduced. 

Alaska, Honolulu, and Char 7. est.on. For this rea.son the 

... - 
a For the develo ment of thls expression the reader is reterrcd to Vol. S X I ,  Put  IS. 

p. 1.5, Ind. Met. dam.  


